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Tt\» Invention deals with a poly«i Icxan* dl»p«rsion with a 2* 
to 00. J% by weight outar phaa* consisting oi aonomaric or 
polymeric polyoles liquefying at teep^ratures of 20 to lOO'C, 
linear or ramified po lyqlycolethers , polyesters on a polyole 
base, and aliphatic, cycloaliphatic or aromatic dicarboxylic 
acids, aliphatic poly lactones and/or polycarbonates, 0.1 to 75* 
by weight of a dispersed phase consisting of on^ or several 
three-dimensionally polymer i zable polyorganosiloxanes, the 
polymerized polyorganosiloxane particles having a mean diameter 
of 0.32 to 50 um, and 0 to 20% by weight solvents, softeners, 
polyaarizsrs , catalysts, stabilizers, dispersants. hardeners, 
reaction-mediators, and/or agents to influence the viscosity of 
the outer phase. 

The invention further deals with a process for the 
production of these polysiloxane dispersions and their use as 
preliminary products for the production of silicon-modified 
thermoplastic, duroplastic or elastomeric plastics on a 
polyurethane , polyurea, saturated polyester and polycarbonate base. 
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p.^lY^i loxan^ diaogrsion. 
prncgas for prcxjuction and use 
The invention deals with i polysiloxane dispersion, a 
process for its production and its une as an intarm*diac* product 
in the production o« silicon-aodif ied thermoplastic, duroplasric 
or elastomer plastics. 

Cosbination products of polyorganosyloxanes with organic 
carbon co.pound? , for example polyoles. polyethers and 
polyesters, are already known. These, however, as a rule are 
copoliTiers wherein polysiloxane chains are linXed to the organic 
carbon polymer according to the »4in valence. Such products have 
been described in the monograph -Chemistry and technology of 
silicones" by W. Noll, Weinheia/Berqstrasse 1999968, p 317 ff. 
Copolymers consisting of dioles and polyoles with 
polyorganosiloxanes are also known from DE-A-25 12 632. 
Folysiloxanoles are obtained that are recomaended for the 
modification of urethane or epoxy resins. It has been found, 
however, t^at witii this type of modification the polysiloxanes 
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«r« di«p«r»«d ho»o<3«n«ou«ly , that U with ■olecular diip>«rslon, 
in th« poly»«r, which i« oCt.n d«trl»«nt»l to th« ■•chanical 
strength and ch«»ical mCability of th« re«ultin<j plastics. 
Combinations oJ polyorqanosi loxan«« with poly«th«rs or poly.stars 
ar« also known, that form syst«*» wh«r«in tha polyorganos I loxana 
ccwponants form th«» out«r phas« and the organic carbcn coaponeits 
tha disp«rs«d phasa. Thus otqanic ■ulticoapcnent dispersions art 
known froa EP-A-0058340 tr-.-'^t consist of r . lyorqanosi loxane- 
poly«th«r-polyest«r-cor)i copolymers as dispersed phase and 
polyorganosi loxanes as outer phase. These are thus eodified 
polyorganosi loxanes and not polyether or polyester codified by 
pol yorganoa i loxane . 

A filler material has been described in EP-A-0304946 
consisting of finely dispersed silicon rubber with a particle 
dianeter of 1 ma or less, produced in water by dispersion of a 
hardenable silicon rubber protective cc»pound containing a 
specific silane or its products of partial hydrolysis in free 
form or chemically bound to the silicon rubber. Silane has an 
unsaturated alXenyl radical in the terminal position, optionally 
with a functional gro sp such as an epoxy, amino, acryloxy, 
methacryloxy or .jercapto group. This filler materii-.l should be 
used as admixture to improve the physical qualities of organin 
resins and synthetic rubbers. 

Finally, suspensions are known as outer phase froe DE-A-36 
34 084, with elastoaaric polyorqanosiloxane as dispersed phase 
and reaction resins that can be processed into duroplasts, used 

2 
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(or .xi«pl« a, int.r^.diat. product. tf,, production of 

duroplastic B«st«s, LnsuUtlnq Mt^rialt *nd »old«d Usin^t.d 
plastics . 

Th« ta3)c of tnis invention is to produce suitable silicon- 
containing inter»«diat« product* tnat are readily coapatible with 
various typ«3 of plastics, can be processed easily and offer 
various possible applications, so that diverse s i 1 icon-ood 1 1 i ed 
plastics can be produced with their aid, ther^iopla'ttic as well as 
duroplastic and elastoaeric plastics that have improved physical 
and cheaical qualities. The desired qualities o; silicones, such 
as Meat stability, will be mamtainea in the resulting plastics, 
while undesirable qualities of silicones, such as low Bechanical 
strength, should not remain as far ar possible in the silicon- 
modified plastics. At the saae tiae the character istic physical 
and chemical qualities of the plastics to be Bodified should not 
be affected, or as littj.a as possible. 

In this invention the task is solved by polysiloxane 
dispersion, characterized by containing 

(a) 25 to 99.9* by weight of an outer phase consisting of 
aononeric or polyiaeric polyoles that liquefy at temperatures 
of 20 to lOO'C, lir.sar or ramified polyglycclethers, poly- 
esters on a polyole base, and aliphatic cycloaliphatic or 
aromatic dicarboxylic acids, aliphatic polylactones and/or 
polycarbonates , 

(b) 0.1 to 75* by weight of a dispersed phase consisting of one 
or sevtiral thrae-diaensionally polyterizabla 
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polyorq«no«Uox«n«s, th« poly»«riz«d polyorq«no« t lox.ne 
P^J^^icl** having «n a/araq* dl»»«t«r of 0.02 to 50ii«, tnd 
(c) 0 to 20% by w«i<jht of known «cc«««orv »*t«rt«ls, «uch am 
solv«nt«, •oft«n«r«, poly»«rii«r», cataly«ts, $t«bi I i z«rs , 
cli«p«rs*nt«, hard«n«r«, r«»ction-««di«tor« and/or aqenti to 
influ«nc« th« viscosity of the out«r phas«. 

It was found surprisingly thst th« propoa«d specifically 
dsalgnad polyailoxana disparaion of this invention could b« used 
as intaraadiata product Cor vary aany purposaa, for it has 
axcallant coapatibility with aany typas of plastics and andows 
tha plastics with tha daairabla qualitias of siliconas. without 
appraciably affecting tha inharant daairabla physical and 
chamical qualitias of thasa plastics. Thus witn tha polysiloxanc 
diaparsion of this invention it is poasibla to produce silicon- 
modified theraoplastic , duroplastic or alastoaaric plastics with 
a combination of properties that is valuable in practical 
application* and axcallant workability, as will be described in 
detail balow. 

For the purposes of tliis invention a number of k.nown 
cospounds nay b.j used as aonoaaric polyoles. BJicause af t.*.e 
ready availability and advantaqes, particularly the excellent 
ccapatibility and workability of the resulting products, use is 
made as polyoles for the outer phaso of the dispersion of tf.is 
invention preSerably of linear or ramified aliphatic glycols, the 
outer phase of the polysiloxana dispersion consisting preferacly 
of ethylene glycol, 1,2- or 1 , 3-propanadiol , 1,2- or 1,4- 
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but*n«<ilol. l,6-h«x-.n«<liol, 2 . 2 , 4-tri Mthylp*nti.;iol- I , J , end/or 
n«o parity Itjlycol . 

Add Ltlofi*lly Tlyc«rin«. trimuthy lolpropan* or «uq»r 
alcohols, particularly •rythrita, xyllt., «annit« and/or aorhic. 
nay pr.farably b« usad as aliphatic polyol.s. Thm ojt.r phai« 
nay us« as prefarr«d polyoles on* or savaral alicyclic polyolas, 
particularly 1 , .t-cycloh.xanadiBathanol , and/or saccharose. 

Posaibia polya^ric polyolas for tha outar phasa may 
preferably b« thoaa liavinq an avaraga molecular weight of 200 to 
2,000, the polymeric polyole being preferably one with a 
(aath) acrylic acid allcylana glycol eater base. The outar phase 
of the dispersion of this invention inay also advantageously have 
polymeric polyolaa that are ottained by saponification or partial 
saponification of vinyl aster-containinq polymers. 

Possible polyethers for the outer phase nay be above all 
linear or ramified polyglycolathers obtainable by ring-opening 
polymerization of cyclic ethers in the presence of polyoles, for 
example th« polyolaa referred to above, among which prafarence is 
given, because of the relative availability, to poiyathylana 
glycol, poli-propylena glycoj. and/or polytetramethy lene glycol or 
thair copolymers. 

Possible polyesters for the cuter phase of the dispersion of 
this invention are those having a polyole base and i»liphatic, 
cycloaliphatic or aromatic dicarboxylic acids, notably all 
appropriate saturated polyesters that ^i^■uafy at temperatures of 
20 to lOO'c, preferably succinic acid aster, glutaric acid ester. 
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idipinic aci.l •«ter, phthalic acid aster, isophUiaUc acid ester 
terephthallc acid «atir. and/cr th« •r.tars of the appropriat* 
hydratior. products, t^• alcohol compon«nt« ccn«i3tin<j or 
nonomerlc or polynorlc polyol««, for axaapla those of tn« typ« 
referred to above. 

Other polyesters that may be usaa in thic invertion are 
aliphatic poly lactones , preferably t -po Ivcaprolactone , and/cr 
polycarbonates, accessible for exaopla by polycondensatlon oi 
diols with phosgene. For Che outer phase, po lycarboxy 1 ic acid 
esters of bisphenol-A nay be used that have an avera>je colecular 
weight of ^00 to 100,000. 

Instead of the above polyoles, polyethers and sat'jrate-d 
polyesters, use can b« made for the purposes of this invention cj 
mixtures of the above classes ot substances for the outer phase 
of the polysiloxane dispersion of this invention. The use of 
such mixtures nay be advantageous by reducing the hardeni.ng or 
nelting f-nperatures of the resulting products. 

To influence the viscosity. of t.^o outer phase, particularly 
to reduce viscosity or for liquefaction, there My optionally be 
added to the polyoles, polyethers and saturated polyesters cr 
thair mixture for the outer phase of this invention sdditional 
appropriate accessory substances, particularly solventE. 
softeners, diluents and the like. 

The dispersed phase of the polysiloxane dippersion ot this 
invention consists of one or several three-diaensiona 1 ly 
polymer izable polyorganosiloxanes , the po lyorganosi loxar.e 
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p..rL.cl..s di5per,eo in the outer p^^r., having =„an clia«.-,r 
«.'=er polyn.rization of 0.02 to 50 prtfrahly O-O to 10 

even more preferably 0.07 to 5 u» and most pre£or.u;y 0.^7 1 
un. These pc 1 yorganos i loxana particl-s have reactive qro.;?^ on 
their surface through which they can choaically bound to t.-.e 
conponents of the outer phase, nanely to the nonoaeric cr 
polymeric polyoles, pel yqlyco letheri jnd/or polyesters ustj. 

Among the many t h r ee - d i m€ n s i o na I 1 y po 1 y »e r i z a e : e 
polyorganosiloxanes those are u=eci for preference t.-.at *re 
derived from siloxane units with the general formula 

-(RjSiO)- (I) 
■-•netein the two nonovalent radicals a that my be identical 3r 
different contain linear or raaified alKyl groups with 1 to 19 c- 
atoms, cycloaliphatic groups with « to 3 C-atoms, li.-.ear -r 
ramified alk-nyl groups with 2 to < C-atoms, phe.nyl or 
alkylpnenyl groups with 1 to i2 C-atoraa in the aliphatic radical. 
Wherein the hydrocarbon radicals aay also be substituted 
halogens or hydroxyl, carboxyl, carboxylic acid anhydride, aai-c, 
ecoxy, aUccsy or alkenyl-oxy groups, representing polyet.ier zr 
polyolefin groups or hydrogens, the groups being bound directly 
or via an oxygen or nitrogen atom to a silicon atom of t-e 
polys i loxa.-.e chain. 

Exanplos of such R radic.ils methyl, ethyl, isoprcpy!. 

isobutyl. dodecy] , ,ind octadecyl groups, cyclopentyl, cyclohexyl 
and cyclooctyl groups, vinyl, allyl, isopropenyl and 3-butenyl 
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qroupn. etnylphenyl, .Icxlecyl qroups, as well as qroii^s i tr. 
hydrocarbon radicals that nay in part b« substituted tor ir.starcf 
with haloqens, particularly fluorine, cnlorine, as for instance 
tne chloropropyl or 1 , 1 , I -t r i f luoropropy 1 radical. At least =c=«- 
of t!"e R radicals may also consist of poly^ieric groups, possitiv 
polyethers sucli as polyethylene, polypropylene, po 1 ybuty I e-.e ^.r 
DO 1 yhexametriylane glycol or polytetrahydrof urane , and aixe-i 
polymers of these ethers, as well as polyoletins, for instance 
po 1 ybutad i ene , poly isoprene, (<}lybutene, poly i sobutene , aiv3 th< 
like. Finally some nl the P. radicals may also be hydrogen. It 
IS also possible to >ise mixtures of the abov^ 
oo 1 yorg.Tnos i loxa les . 

Accordinq t.'- invention it is also possible vithcut 

difficulty to \.: .* polvorqanosi loxanes wherein various R radicals 
are pres*»nt if: th'- polymer molecule. These various radicals nay 
also be statist: -al ly dispersed alongside the main, siloxa.-.e 
chain. In a preferred version, the polyorganos i loxane use-i 
according to this invention nay be a block co-pclyner ..-.ere:- 
nonovalenc R' and R' ' radicals are arranged in blocks alongside 
t.he main si loxane chain, derived from polyiasric units •••ir.'i tr.e 
general fcraula 

-(R'2SiO)jj-(R"2SiO)y- (2) 
vhc-iein the R' and R'' radicals that have the sar.e s ign i f ; c;ir: -e 
as R differ from one another while the R' ?.nd R' ' radicals aay 
identical or different, and x and y are equal to 1 or whole 
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■ ultiplea t.fisr«of. 

Because of their ready availability and qood et f ect : veness , 
tnoaa polyoraanosiloxanea are prpf erred wherein at least io» o£ 
the R, R' or R" radicals represent methyl and/or phenyl ^rcups. 

The invention further dnala with a process for the 
production of polysiloxane dispersions according to claias I to 
19, wherein 

a) an emulsion consisting of 0.1 to 75» by weight of one or 
several t h r e e - d i n on s i ona 1 1 y polyaerizable liquid 
polyorganosiloxanes is used is dispersed phase in 25 to 99. 9\ 
ty --eighn of an outer phji^e consisting of aonoaeric or 
palymeric polyoles liquefying at temperatures of 20 to loo'c, 
linear or ranified pclyglycol ethers, polyesters on a polyole 
base, and aliphatic, cycloaliphatic or aroaatic dicarboxylic 
acids, aliphatic polylactone and/or polycarbonates, and 
produced with 0 to 2Q\ by weight of known accessory 
substances, particularly solvents, softeners, polymer i zers , 
catalysts, s t ab i 1 i zers.^^^spersantT^ hardeners , reaction- 
oediators and/or agents to influence the viscosity cf t.le 
outer phase, wherein the polyorganosiloxane droplets Are 
present with an average diamtters of around 0.0'. to 5 -^m, jnd 

b ) polymerization takes place in the droplets of 
polyorganosiloxana by a known process, forning solid 
particles . 

In step a) preferably 2 to 50* by weight of one or several 
throe-dimensionally polymerizabla liquid polyorganosi loxane;: are 
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used . 

The mean molecular veiqnt at -.he liquid po 1 yae r i zibl e 
polyorqanosiloxane that can r.e u.ed in this invention »ay vary 
within broad liaits and is generally between 800 to 500. OCO. The 
lower li»it is determined ty the fact that with decreeing 
mol=calar weight the oensicy or po 1 y .e r i z a t i o n or 
polyorqanosilcxanes mcraases and thereby its elasticity 
decreases. This effect, nowe/er, can be reduced within certain 
liB-its by the addition of bitunctional po ly«er i zers . The upper 
Unit IS detemaned by tho viscosity of the po lyorqanos i 1 oxanes 
which mcreeses with rising molecular weight, inpedinq the 
desired fine dispersion in the liquid outer phase. Therefore in 
step a) preferably these potyweri zable pclyorganns i icxanes or 
polyorganosiloxane mixtures are used that have a nean nolecular 
weight of 1,000 to 100,000, particularly one of 1200 to 30,000. 

In the dispersion of this invention the particle size of the 
pclyTBerized polyorganosiloxanes nay -ary within broad liaits 
according to the profile of qualities aimed at by nod i f icatior.. 
Since with increasing average particle size the effectiver.es-. of 
the polyorganosiloxane modification becomes progressively lower, 
for econoBic considerations a mean particle diameter of a aaximun 
of 50 nB is expedient. On the other hand both the •.■or)cabi 1 ity 
and the long-term stability of the dispersions of this invention 
are i- duced with decreasing particle size, so tnat it r -.s not 
proved to be useful to use a particle diameter of less than 0.02 
ura. Accordingly, in the process of this invention the 
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polynerizaMe liquid polyorganos i loxanes .re so finely dispersed 
in the outer phase that the polysiloxane particles »or=..d have . 
nean dianeter of around 0.02 to 50 . preferably of around 0.05 
to 10 ^n, even nore preferably of around 0.07 to 5 and nost 

preferably of around 0.07 to 1 ura. 

The distribution of particle size as a rul^ is nc^ critical 
and may include for instance t.^e preferred! or the particularly 
preferred range, either entirely or in part. Ho-wever. in many 
caj^os it nay be expedient, in order to achieve certain v-ialities, 
to select a nore or less narrow distribution of particles. To 
achieve special effects, a bi or trimodal distribution «ay also 



be used. 



The concentration of polymeri zable polyorganos i loxanes in 
the dispersion of this invention depends largely on the nature of 
the effect :ended through modification and upon the particle 
size of the polyorganosiloxane. Thus in some cases even 
relatively snail quantities of polynerizable polys i 1 oxar^es , down 
to 0.1% by veight in the dispersions of this inventic.n, :„ay be 
sufficient, while the upper limit is deter^sined by the stability 
of the dispersion and the aaximum filling of space by the outer 
phase, and according to this density, amounts to a naxinun of 75k 
by weight. 

The process of this invention may be carried out in various 
forms. A preferred form consists of dispersing t.-.e lijuid 
polymerizable polyorganosiloxane in an initial liquid modium 
which is aiscible with the actual outer phase, a.nd the 
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dispersion obtaineJ is ..dded Co the. actual outer phase ar.d r.ixed 
Cherew.th. and po 1 yner i .Tat ion of the po 1 yorqa nos l i oxane tay.es 
pljce :n an appropriate aanner, betora, duri.-.g or after .Tiiving 
vit.l the actual outer phase, anc< optionally the first dispersion 
nedium nay be renoved after tcrnination of aixing. 

Only triose liquids can be considered to be c first 
dispersion nediua •-•hose presence in the end produc- is desirable 
or at least not detrimental, as for insta.-.re solvents vith 
relatively low boilinc points, relative diluents or softeners, 
but preferably water. 

In an other equally preferred version of t.le process of this 
invention the po ly-.er i zabl e liquid po lyorganos i I oxa r.es are first 
d.'spersed in an initial liquid nediura which is not niscible --ith 
the actual outer phase, whereupon the dispersion obtained is 
nixad -ith the actual outer phase, after which the first 
dispersion medium is renoved entirely or in -art by appropriate 
means, ir.d po i y ner i za t i on of the polyoraar.osi loxanes is carried 
out befc.-e, during or after mixing with the actual cuter pha?Q or 
separation of Che first medium. 

In this version of the process those liquids are a possible 
first dispersion sediun that can be renoved by apprcpriata nenr.s, 
for example by distillation, after mixing with the polyoles, 
polyethers and polyesters to be modified according to the 
invention, or mixtures thereof, without affecting the desired 
qualities. Solvents with a low boiling point, or preferably 
water are suitable for this. 



12 



201971G 



The dispersal of liquid polyorganosi loxanes in the outer 
phase can be achieved by measures known in the production of 
emulsions and accessory substances, for example by placing one of 
the two phases together with an appropriate stabilizer and adding 
the other phase. Enulsif ication takes place with the help of 
mechanical aggregates that exerr a sufficiently strong shearing 
effect in the medium to be dispersed, for instance stirring 
devices, mixers, kneaders, dissolvers. high-pressure or 
ultrasound homogenizers and the like. It is also possible first 
to produce a coarse preliminary eaulsion of polyorganosi loxane, 
which is then further processed in a homogenizing or fine 
emulsifying step, for instance with one of the aggregates 
referred to above, into an emulsion with the desired distribution 
of droplet size. 

If the polyorganosi loxane to be emulsified does not have 
self-emulsifying properties, it is necessary to add certai^^tj 
dispersing agents. As a rule self-emulsif ication does not take 
place if the organo groups of the polyorganosiloxane are met^.yl. 
ethyl, vinyl or phenyl groups. On the other hand self- 
emulsif ication may be expected if at least in some of the 
polyorganosiloxanes used according to this invention the organo 
groups are longer chain polyether, polyester or aliphatic 
hydrocarbon radicals. 

Use can be made as stabilizers of anionic, cationic or non- 
ionogenic eraulsifiers and tensides known from the production cf 
silicon emulsions. Their selection will naturally be determined 
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by the outer phase in which the polyorganosi loxanes are to b« 
emulsified, and can be made by the expert after a rev orieitjtinq 
prelininary experiments. To obtain part i -ru 1 ar 1 / stable 
emulsions, combinations of various stabilizers r.ay be useJ. 

As was mentioned above, the average particle s;ze an'i 
distribution of particle size of polyorganos i 1 oxane particles has 
a distinct influence on the effectiveness of v".o.\yorganosi Lcxane 
modification and workability, as well as on the lonc-tars 
stability of the dispersions of this invention. It is therefore 
important to be able to regulate the particle size and 
distribution of the particles in the dispersions of t^-.is 
invention, in the desired and necessary manner. This can taHe 
place in a known fashion, for exanple by selection and 
concentration of the stabilizer or stabilizers. In order to 
obtain the desired f ine-particled emulsions, especially effeartive 
emulsifiers will be used in higher concentrations, for exancle in 
a quantity of 20 to loot by weight, as a function of the quantity 
of polyorganosiloxane. X further possibility for reguiating 
particle size or the distribution of particle size is to vary the 
mechanical energy used in the process of emulsif ication, Zzr it 
is known that the mean particle size decreases with rising 
emulsifying energy. The particle size or particle size 
distribution of polyorganosiloxane particles found to be 
nJvantageous for the purposes of this invention can thes be 
obtained by specific variation of the conditioos of 
emul»lf ication and/or selection and concentration of the 
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stabilizers. If the object is to obtain a di , tri or nultiaodal 
distribution of particle size, this can be obtained for instance 
by mixing various unimodally dispersed emulsions or suspensions. 

The temperature at which emuls i f ication takes place is not 
critical and as a rule will be determined by the polyoles, 
polyethers and polyesters used, or their mixtures. If possible, 
for reasons of energy saving, the process of emulsi f ication 
should take place at room temperature or slightly above, but it 
could be that with a high viscosity of the outer phase used, 
emulsif ication would have to be carried out at higher 
temperatures, for example up to 150*C. 

Once the process of emulsif ication has taken place, in step 
b) of the process of this invention polyaerization into 
polyorganosiloxane droplets takes place in a known manner, with 
formation of solid particles. 

The ncnner or mechanism by which the liguid 
polyorganosiloxanes are polymerized is not critical, provided 
care is taken that the polymerization reaction does not 
appreciably disturb the fine dispersion of nhe polysiloxane 
particles and that no polymerization reactions, or only 
negligible ones, take place in the outer phase. Under these 
conditions the expert has access to a large number of different 
possibilities for the polymerization of polyorganosiloxanes, such 
as iire to be found, for instance, in the monograph already cited, 
"Chemistry and Technology of Silicones". 

In a preferred version of the process of this invention the 
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liquid polymer i zabl e polyorqanosi loxanes are first mixed with 
polyraerizers and/or catalysts and only ther. eaulsified in the 
outer phase, the conditions beinq so selected that the transition 
of the polysiloxane particles from the liquid to the solid state 
only talces place after the procsss of emulsi f ication is ended. 

In another equally preferred version of the process of this 
invention, only after the formation of the polyorganos i loxane 
emulsion are appropriate polymeriiers and/or catalysts added, 
which bring about the polymerization of the liquid 
polyorganosi loxane particles. 

Polymerization of the polysiloxane parnicles into solid 
particles can take place in particular by known processes of 
addition and condensation. If po lymer i zabl e liquid 
polyorganosi loxanes are used that polymerize by the mechanisa of 
addition, as a rule the polymerizers used will be 
polyorganohydrogensiloxanes that contain a sufficient number of 
Si-H bonds, for example polymethylhydrogensiloxane, and as 
catalysts precious metals of the VIXIth secondary group of the 
periodic table of elements or their ccnpounds are added. 
Addition polymerization usually takes place at elevated 
temperatures, for example between 60 and 143*C, in the presence 
of a precious metal catalyst. 

If polymerizable liquid polyorganosiloxanes are used that 
polynnriza by the mechanism of condensation, silanes ar^y for 
exampJe be used as polymerizera with hydrolyzabla Slo or SiN 
bonds. Such polymerizers are for example methyl 
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t r i ace toxys i 1 ane , ne thy 1 tr i methcxys i 1 ane , tetra-ethoxys i 1 ane , 
raethyl-tris(fcutanonoxoiaino)silane, nethyl- 
tr is{cyclohexylanino)3i lane and the like. However, compounds of 
other elements containing hydrolyzable groups aay also be used as 
po 1 y m e r i z e r s , for instance t e t r a bu ty 1 1 i t a n a t e , or 
polyorganohydro<gi-nsi loxanes containing Si-H bonds. If necessary, 
the heavy netal compounds known to be polymerizing 
polyorganosiloxpr.es by condensation may be used as catalysts, for 
instance tin( II joctoate or dibutyl-tin-dilaurate. 

The time at vhich polymerization of the liquid 
polyorganosi loxane droplets takes place is not critical and can 
be so regulated that polymerization takes place at the desired 
tine, for example directly after eaulsif ication, or even soce 
time thereafter, for example a few months later. This also 
applies to the preferred versions of the process of the invention 
referred to above. 

As has already been mentionec*, polymerization of the liquid 
polyTnerizable polyorganos i loxanes is brought about as a rule by 
the addition of polymerizers and/or catalysts. If the 
pslynerizers and/or catalysts are added before eraulsif ication , 
their selection must naturally be such that the polymerization 
reaction does not take place undar the conditions prevailing 
during emulsif ication, which might hinder the process r.f 
emulsif Ication, but only after termination of eraulsi f icat icn , 
that is at a later, predetermined time. 

The time of polymerization, that is the time within which 
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the polysiloxane particles are virtually completely pol yrer i zed , 
can be adjusted by tho expert by known methods. Tnus the ti=e of 
po 1 /laer i za t ion , in the cose of condensation polyner i zat ion . can 
be fixed for example by selection and concentration of the 
catalyst, and in the case r,t addition polymerization, for example 
by addition of a tempovarily acting inhibitor, for instance a 
short chain alkinol. ay appropriate selection of the polyraerizer 
and/or catalyst, the period of polymerization may be very long at 
room temperature, for example a few days or weeks. In such cases 
there is the possibility of mixing the liquid polymerizable 
polyorganosi loxane with the polymerizers and/or catalysts some 
tirae before emu Isi f icat ion . Polymerization is then elicited at 
the desired time by elevating the temperature during or after 
emu Is if icat ion. 

The polysiloxane dispersions of this invention are very well 
suited for the production of silicon-modified poiyuret^sanes , 
polyureas , saturated polyesters and polycarbonates. They andow 
these polymers with excellent physical and chemical qualities, 
particularly a distinctly improved heat stability a very low 
hardening temperature (up to -lOO'C), a high deviation stability, 
ver'i good weatlier resistance, very low surface tension and good 
electrical qualities. Furtharaore the attenuating qualities of 
the modified polymers are distinctly improved. Thus tho 
polysiloxane dispersion of this invention can be ur.ed 
advantageously as intermediate product in the production of 
silicon-modified thernoplastic , duroplastic or elastoraeric 
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plastics on a polyurethana, polyurf^a, saturated polyester or 
polycarbonate base, for exaoplo for molded articles, sfteetinq, 
coatin'3 materials, grout and the lilce. The qualities of the 
polymer obtained are also distinctly improved in many rases. 

The invention is explained on the basis of the examples 
described below without in any way linir*-., its scope. All parts 
arid percentile values given are in relation to weight unless 
otherwise stated. 
Example 1 

100 parts of a commercial poiyprcpylene glycol jith a 
molecular weic,ht of ca . 2000 were aixed at room temperature with 
5 parts stabilizer obtained in a known manner by hydrosilylation 
from 70% tr i-methy Isi lyl-end-tenainal Cc-equilibrate obtained 
from cyclic dimethyl jnd methy Ihydrogensiloxanes and 30t 
polypropylene glycol produced with allylalcohol as starting 
molecule . 

To this raixtura, while stirring at 500 min"^ revolutions 
vithin 1 hour, 20 parts of a Hix-ture is allowed to flow in 
consisting of 

80* of a hydroxyl-end-tenainal polydimethy Isiloxane with a 
viscosity of 200Q mPa.s, and 

20* of a trimethylsilyl-end-teroinal 
polyF.ethylphenylsi loxane with a viscosity of 800 mPa.s. 
A white emulsion of polyorganosiloxane in polyether was formed, 
which was mixed with 1 part ne*hyl - tris-(butanonoxinino)3ilane 
and 0.01 parts dibutyl-tin-dilaurata and the total nixtire was 
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stirred again foe 5 min. Exaaination under a lign.. nicrcscope 
shoved that the dispersion obtained contained poly=eri=ed 
polyorqanosiloxanp particles with a diameter of 0.5 Co 2 un 
Fxamole 2 

100 parts ethanol were mixed with 10 parts stabilizer -itn a 
coBposition analogous to that of example 1, with the difference 
that instead of the polypropylene glycolecher a poiye-hyiene 
glycolether was used. To the mixture obtained, heated tc 50"C, 
50 parts of a dimethylvinyl-end-terminal polydimethy Isi loxane 
with a viscosity of 5000 mPa.s was added while stirring. Next 
the mixture obtained was treated for 5 min in an Ultra-Turrax 
homoqenizer. The white emulsion obtained was mixed with 1 part 
polynethyl-hydrogensiloxane with a viscosity of 60 mPa.s and 0.5 
parts of a U solution of hexachloroplatinic acid in etha.-.ol and 
stirred for a further 5 min. After ca. 2 hours the 
polydimethylsilojca.ne particles were polymerized. The suspension 
obtained was next mixed with 1000 partsJU2::Propylene glycol, 
yyanple 3. 

A mixture of 50 par^ neopentyl glycoU^Z-^ parts 
trimethylolpropan* and 25 par^5-^pol.ytetras.e.thy-irene glycolether 
(molecular weight 1000) was mixed with 25 parts of the stabilizer 
from example 1 and heated to 70-C while stirring. Hext, to parts 
of a mixture consisting of 

,90* hydroxyl end-terninal polydinethylsiloxane with a viscosity 

of 4000 mPa.s and 
10* r-aminopropyltriethoxysilane 
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were added to the previous mixture and the entire mixture was 
treated for 5 min m an Ultra-Turrax homoqen i ler . The enuls-.on 
obtained in this manner was nixed with 1 part tetraethoxysi lane 
and this mixture was stirred for 1 hour. Ten parts of the 
suspension obtained were mixed witn 60 parts polypropylene glycol 
(molecular weight 2C00) and 20 parts 4 , 4 ' d ipheny Imethane- 
di isocyanate , whereupon an exotheraic reaction toolc place and the 
mixture hardened into a polyurethane Elastomer. 

A fractured surface of the elastcner obtained was examined 
under the scanning electron aicroscope after vaporizing with 
gold, and a distribution of particle size of the polynerized 
polydimethylsiloxane particles was obtained between 0.07 and 0.5 
urn. The surface of the polyurethane elastomer was considerably 
smoother than that of a similar polyurethane without addition of 
polymerized polymethylailoxane . 
Example 4 

100 Parts deraineralized water were mixed with 10 parts of an 
allcylpolyethylene glycolether with 12 EO groups and a " ^18" 

allcyl radical per molecule. To this mixture, while stirring, 60 
parts of a aixtura were added consisting of 

96* hydroxyl-end-terminal polydimethylsilonna with a viscosity 

oC 2000 mPa.s, 
3.9* methyltriethoxysilane, and 
O.lt dibutyl-tin-di laui.-ate 

over a period of 20 min. The resulting mixture was treated for 5 
rain in an Ultra-Turrax homogenizer and the emulsion obtained was 
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kept for 2 hours at a temperature of 70*C. 

Ten parts of this suspension were mixed with loO parts of a 
polyester consisting of adipinic acid and ethylene glycol -with a 
mean molecular weight of 2000 and an OH number of 55 at a 
temperature of 80'C, and the water was removed by vacuum 
distillation. In the resulting suspension of 

polydimethylsiloxane particles in the polyester the distribution 
of particle sizes was deteralned under the light ■icroscope as 
being in the range of 0.5 to 1 ua- 
ExanpU 5 

a) 100 parts of a commercial polypropylene glycol produced 
with tri.nethy lolpropana as starting molecule and having an OH- 
equivalent weight of 140 were mixed with 50 parts stabilizer 
analogous to that of example 1 with the difference that instead 
of polypropylene glycol a mixture was used consisting of 60 parts 
polypropylene glycol and 40 parts polyethylene glycol. To this 
mixture, while stirring, 150 parts of a aixture of 
96\ of a hydroxyl-end-tensinal polydimethylsiloxane with a 
viscosity of 2000 nPa.s and 
4\ uathyltriethoxysilane 

were added and treated in an Ultra-T'Jrrax hoacgenizer. 0.2 parts 
dibutyl-tln-dllaurate were added to the emulsion obtained, 
whereupon by polymerization of polyailoxane a dispersion of 
polyorganoslloxana dlastoraers was formed in the polypropylene 
glycol . 
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b) By mixinq the dispersion oocained in a) with various 
quantities of a polypropylene glycol (nolecular weight 2000), and 
a stoichiometric quantity of d i pheny Uethane-d i i socyanate (HDD. 
polyuretnane (PU) elastomers modified according to this invention 
were produced with various polysiloxane contents and the 
properties listed below were measured. For comparison, the sane 
measurements were made on a pure polyorqanos i loxane-e 1 astomer 
(that is having a IQO* polysiloxane content) that had the sane 
composition as oiven in example 5a), and on a pure PU elastomer 
(Chat is having a 0\ polysiloxane content) that contained a 
polypropylene glycol (molecular weight 4000) instead of the 
polysiloxane elastomer. 

bi) Measurement of tensile strength with a tensile-testing 

machine according to DIN 53504. 

The results are sunnarized in Table 1 and show that by 
modification :iccording to this invention it is possible to obtain 
distinct improvement of the tensile strength of the unmodified 

polyuvethane, although the strength of pure polysiloxane 

elastomers is much poorer. 

Xit>U I ■ 

Sample Polysiloxane Brealcing strength Breaking tension 
no. content (*) (nPa) ( »• ) 



1 0 

2 14 

3 27 

4 !8 

5 100 



2.4 290 

3.7 ■ 

5.2 370 

8.7 370 

0.5 230 



b2) Deterai.nation of aechanical attenuation by 
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measurement of .ne relaxation of tension after un.....l 

deformation of tension. 

A sinple but effective method for deterxiininq mechanical 
attenuation of an elastomer is determination of tne relaxation of 
tension upon constant deformation. The »easure=ents were nade on 
cne sa.e samples I to 5 (see example S. b,, by determining -ne 
,,,p tension observed in 30 sec after producing a 100. 

uniaxial deformation of tension. The results are summarized in 
Table 2 and s.ow a .ar.ed increase in tne relaxation of tension 
(expressed in » of t.e value immediately after defor^tion, . 
compared to the two unmodified elastomers (samples 1 and , . 

colaxation of tension (^) 
sample Polys i loxar.e ^^Tfunction of initial value 

no. content (») 



5 



1 0 11 



2 1* 

3 27 



19 
25 



4 38 5 

5 100 



< h^.i- stability by modification of 
b^l improvenvenc of heat staniin-y 

polvorganosiloxane. 

*To demonstrate the inprovement in heat stability of modified 
polymers produced with t..e polyor.anosiloxane dispersion of this 
invention, samples 1 and . were stored for a total of 3 weeKs at 
150-C. After given periods the taarin. expansion was measured as 
a measure of heat degradation. 

The results are su».arized in Table 3 and show that the drop 

tearin. expansion ta.ing place as a result of temperature 
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exposure and thus of the elastonieric character of the sample was 
distinctly lower in the silicon-modified polyurethane than in 
non-nodi fied polyurethane. 
Tttbi-e i 

Time of tempering Drop in tearing expansion in t of init. value 
Sample 1(0* silicon) Sample 4 (38» silicon) 



24 72 76 

3C 60 65 

170 31 42 

360 17 25 

500 14 20 



Example e 

Samples were produced by mixing a polypropylene glycol 
dispersion nodified with polysiloxane having the sane composition 
as that of example 5a with stoichiometric quantities of 
i s ophor one -d i i socyanate and at various frequencies the 
dielectricity constants {DK1 , angle of loss (tan^) arsl specifir: 
resistances were measured. The results of these measurements are 
summarized in Taole 4 and show a distinct improvement, that is 
reduction, in the dielectricity constant and angle of loss, and 
the elevation of the specific resistance as a result of 
modification with polysi loxanes according to this Invention. 
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Measuring frequency 10 kHz 



Sample Polysiloxane 
no. content (^) 



DK tanc^ Spec, resistanre 
X 1-^ (n.cmi 



6 
7 

a 

9 



0 
15 
29 
40 



4.7 
4.8 
4. 1 
3.7 



0.122 
0 .113 
0 . 032 
0.062 



316 
313 
535 
790 



The saiae Esasureisents wera made at higher frequencies as •-•all, up 
to 10 KHz. These confirmed the results shovn in Table 4 without 
exception . 
Example ^ 

100 parts polytetramethylene glycol (aolecular weight 1000) 

50 parts OH-end-ternina.' polydimethyl-siloxane of 10,000 nPa.s, 

2 parts tetraethoxysi lane and 

12 parts of the stabilizer from example 1 

•.ere mixed at room temperature and tre«t:ed in an 'Jlcra-Turrax 




After standing for 2 days a ais?ersicn of 



polymerized polyorganosiloxane particles was obtained in the 
polytetramethylene glycol. 



Using this polyorganosilane dispersion based on the 
invention, polyurethane samples •-ere produced as follo^Js: 
6 parts polyorganosiloxane dispersion 
3 parts diphenylnethana-diisocyanate 

91 parts commercial polytetramethylene glycol prepolyner 



with a HCO content of 7.9\, and 



a parts 1 , 4-butanediol 
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were mixed at a temperature of 60*C, poured into a form preheated 
to UO^C and hardened for 16 hours at llo'C. An extremely tough 
elastomer was obtained containing roughly 3» silicon elastomers 
of a hardness of 85 according to Shore A. 

For purposes of comparison a polyurethane sample vas 
produced in the same manner without the dispersion of this 
invention and without dipheny Inethane diisocyanate. 

The sas.ples produced with the dispersion of this invention 
"felt" considerably sncother, that is to say they had an 
appreciably lower coefficient of friction. This was confirmed by 
me.-surement of the coefficient of friction (measured according to 
the delivery specifications no. 5306 of the Daimler B^nz 
Conpany), which yielded a value of 0.39 for a non-Bodified saapla 
and 0.30 for a sa.nple modified according to the invention. 

The deviation of the samples was also measured according to 
DIV 53516. The measurement for the non-modified sample showed a 
deviation of 320 mg in the non-modified saaple and one of cnly 
170 mg in the sample modified according to the invention. The 
sample produced with the aid of the polyorganosilcxano dispersion 
of the invention thus had an almost 50* better deviation 
const.incy than the non-modified sample 

Tearing strength tests and tearing expansion measurements 
were also Hiade on both samples and produced identical values 
within the limits of accuracy of measurement. 

. These results show '.hat the surface qualities ot polymers 
modified according to the invention are distinctly improved in 
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comparison with unmodified polyni 
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THE EHBODIMENTS OF THK INVENTION IN WHICH All EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIKED AR£ DBFINEJ A5 yPL LOWS; 

1. Polysiloxane dispersion characterised by a content of 

(a) 25 to 99. 9\ by weight outer phase consistinq of mononeric 
lOO'c, linear or ramified polyglycoiethers , polyesters on a 
polyole base, and aliphatic, cycloal iphatic or aromatic 
dicarboxylic acids, aliphatic polylactones and/or 

polycarbonates , 

(b) 0.1 to 75* by weight of a dispersed phase consisting of 
one or several t.hree-dimensionally polyaerizable polyorgano— 
siloxanes, the polymerized polyorganosiloxane particles having 
a mean dianeter of 0.02 to 50 iim, and 

(c) 0.20* by weight of known accessory substances, 
particularly solvents, softeners, polymerizers, catalysts, 
stabilizers, dispersants, hardeners, reaction-mediators and/or 
agents to influence the viscosity of the outer phase. 

2. Polysiloxane dispersion according to claio 1, wherein the 
polyoles of the outer phase are linear or ramified aliphatic 
glycols. 

3. Polysiloxane dispersion according to clain 2, wherein the 
glycols of the outer phase are ethylene glycol, 1,2- or 

1 , 3-propanediol , 1,2- or 1 , 4-butanediol , 1 , 6-hexanediol , 

2 , 2 , 4-triniethylpentanediol-l , 3 and/or neopentyl glycol. 

4. Polysiloxane dispersion according clain 1, wherein the 
polyole* of the outer phase are glycerine, trinothylol- 
propane, sugar alcohols and/or one or several alicyclic 
polyoles and/or saccharose. 



201971G 



Polysiloxane dispersion according to clai» 4, wherein the 
sugar alcohols in the outer phase are preferably erythrite, 
xylite, mannite and/or sorbite. 

Polysiloxane dispersion according to claim 4, wherein the 
alicyclic polyole in the outer phase is preferably 
1 , 4-cyclohexanedimethanol . 

Polysiloxane dispersion according to claia 1, wherein there 
are one or several polyineric polyoles in the outer phase witn 
a mean Bolecular weight of 200 to 20,000. 
Polysiloxane dispersion according to claia 7, wherein the 
polymeric polyole is a polyole on a (aeth-) acrylic acid 
alkylene glyoolester base. 

Polysiloxane dispersion according to clain 1, wherein the 
outer phase contains polyethylene glycol, polypropylene 
glycol and/or polytetranethylene glycol or their copolyaers. 
5. Polys il.oxane dispersion according to claia 1, wherein the 

polyester in the outer phase is succinic acid ester, glutaric 
acid ester, adipinic acid ester, phthalic acid ester, 
isophthalic acid ester, terephthalic acid ester and/or the 
esters of the corresponding products ot hydration, the 
alcohol component consisting of monoaeric or polymeric 
polyoles . 

1. Polysiloxane dispersion according to claia 1, wherein the 
outer phase contains polymeric polyoles that are obtained 
by saponification jr partial saponification of polyaers 
containing vinyl esters. 



12. Polysilo>.ane dispersion according to clai, 1, wherein the 
outer phase contains il-polycaprolactone. 

13. Polysiloxane dispersion according to clai. 1, wherein the 
outer phase contains polycarboxylic acid .stars of 
bisphenol A with a mean molecular weight of 500 to 100,000. 

14. Polysiloxane dispersion according to claiiis 1 to 13, wherein 
the three-dimensionally poli-=cri=able polyorganosiloxanes 
are derived froR silcxane units having the general for.ula 

-(RaSio)- 

Wherein the two monovalent R radicals, which «,ay be identical 
or different, represent linear or ramified aUyl groups with 
1 to 18 C-atoms, cycloaliphatic groups with 4 to 8 C-atoos, 
linear or ramified alXenyl groups with 2 to 4 C-atoms, 
phenyl or alkylphenyl groups with 1 to 12 C-atons in the 
aliphatic radical, the hydrocarbon radicals may be 
substituted by halogero or hydroxy!, carboxyl, carboxylic 
acid anhydride, amino, epoxy, alJtoxy or alJcenyloxy groups, 
. and also polyather or polyolefln groups as wall as hydrogen, 
the groups b«ing linked directly or via an oxygen or nitrogen 
atom to a silicon atom of the polysiloxane chain. 

15. Polysiloxane dispersion according to clai. 14, wberain Che 
polyorganosiloxane is a block copolymer, wherein monovalent 
radicals R' and R" are arranged in blocks alongside the 
main ailoxan« chain, derived from polymer units with the 

.general formula 

-(R'2SiO)x-(R"2SiO)y- (2) 
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the H' and R' ' radicals that have the sane significance as R 
being different fron one another, while the R' and R' ' 
radicals may te identical or different fron on« another, and 
X and y are equal to 1 or whole nultiples thereof. 

16. Polysiloxane dispersion according to clains 14 and 15, 
wherein at least 50* of R, R' and R' ' radicals are Metnyl 
and/or phenyl groups. 

17. Polysiloxane dispersion according to claiM 1 to 15, wherein 
the polyorganosiloxane particles dispersed in the outer phase 
have a mean diameter of around 0.05 to 10 ua. 

18. Polysiloxane dispersion according to claims 1 to 16, wherein 
the polyorganosiloxane particles dispersed in the outer 
phasa have a mean diameter of around 0.O7 to 5 iim. 

19. Polysiloxane diipersion according to claims 1 to 16, wherein 
the polyorganosiloxane particles dispersed in the outer 
phas« have a mean diameter of around 0.O7 to 1 ^m. 

20. Process for the production of polysiloxane dispersions 
according to claims 1 to 19, wherein ^ 

(a) an emulsion is produced consisting of 0.1 to 7St by 
w«ight of one or several three-dimenaionally 
polymerlzable liquid polyorganosiloxanes as dispersed 
phase in 25 to 99. 9t by weight of an outer phase 
consisting of monomeric or polymeric polyoles 
liquefying at temperatures of 20 to lOO'C, linear or 
ramified polyglycolethers, polyesters on a polyole 
biaae, and aliphatic, cycloaliphatic or arosatlc 



201971G 



dicarboxylic acids, aliphatic polylactones and/or 
polycarbonates, and 0 to 20* by weight of known 
accessory substances, preferably solvents, softeners, 
pclymerizers, catalysts, stabilizers, dispersants, 
hardeners, reacticn-nediators and/or agents to 
influence the viscosity of the outer phase, wherein 
the polyorganosiloxana droplets have a aean diameter 
of around 0.02 to 50 iab, and 
(b) polymerization takes place in the polyorqanosiloxane 
dropletri in a known Banner with fonaation of solid 
particles . 

21. Process according to claia 20, wherein in step (a) 2 to 
sot by weight of one or several thrae-dioensionally 
polymerizable liquid polyorganosiloxanes are used. 

22. Process according to clain 20, wherein the polyaerizable 
polyorganosiloxana or polyorganosiloxane Mixture used in 
step (a) has an average molecular weight of 1,000 to 
100,000. 

23. Process according to clai* 20, wherein the polyaerizabla 
polyorganosiloxane mixture used in step (a) has an 

average molecular weight of 1,200 to 30,000. 

24. Process according to claias 20 to 23, wherein the liquid 
polymerizable polyorganosiloxanes are first dispersed in 

an initial liquid medium aiscible with the actual outer phase 
and next the dispersion obtained is added to the actual 
outer phase and nixed with it, and polymerization of the 
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polyorqanosiloitanes takes place in an appropriate manner 
before, during or after mixing with tnc actual outer phase, 
and optionally the first dispersion nediun is removeti 
entirely or in part after termination of nixinq. 
25. Process according to claims 2C to 23, wherein the liquid 
polymerizable polyorganosiloxanes are first disperse<; in 
an initial liquid medium that is not oiscible with the 
actual outer phase, the dispersion obtained is then nixed 
with the actual outer phase and next the first dispersion 
medium is rbooved by appropriate neani entirely or in 
part, and polymerization of the polyorganosiloxanes is 
carried out before, during or after nixing with the 
actual outa.- phase, or renoval of the first mediua. 

26. Process according to claims 24 to 25, wherein water is 
used as dispersant. 

27. Process according to =laias 20 to 26, wherein the 
liquid polymerizable polyorganosiloxanes are first mixed 
with polyiaerizers and/or catalysts and only then 
emulsified in the outer phase, cordltions being so selected 
that transition of the polysiloxane particles from the 
liquid to solid state only taJces place after termination 

of the process of emulsif ication. 
28. Prccess according to claims 20 to 26, wherein appropriate 

polymerizers and/or catalysts are added only after formation 
of the polyorgfi:i-)siloxane emulsion, as a result of which 
polymerization' of the liquid polycrganos£lo»an.j particles 
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takes place. 

Use of polysiloxane dispersions according to ciaias 1 to 
19 as preliminary products for the production of ";il icon- 
modified thermoplastic, duroplastic or elastomeric plastics 
on a polyurechane , polyurea, saturated polyester and 
polycarbonate base. 
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